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Table 1 Water quality of acid drainage.

1999/8/25

pH 3.1

mS/m EC 288
Ca 313

SO, 2820

3 T-Fe 17.5
& Mn 128
E Cu 4.17
Zn 0.582

Cd 0.009

MR ZIEATL RO TF T2 L 512Uz,

AN OMEEE LTI, lEBEERESpH | 2~
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B S DRAKRIEEAERVWEEZONLZDT, 1E
Yid & ONBHIKTE 2> & OZRFEBUC & 2 KERD ORhE
CHEES NS, Fiz, ABRETF(0B18H~12H24H)
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Fig.2 Outline of the constructed wetland.
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Fig.3 Variation of flow rate and rainfall in constructed wetland.
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Table 2 Water quality and load
Flow metal concentration (mg/L) Load (flow rate Xmetal concentration : g/min)
Sample Lmin| P Fe [ Mn | Cu | Zn | Cd | Fe | Mn | Cu | Z cd
e n e n u n
2000,/10/18 Inflow 4.4 2.9 |28.4 103 5.61 ] 2.810.041 | 124 450 | 24.6 | 12.3| 0.18
Outflow 1.2 6.9 0.90 1] 0.041 0.00]0.000 1.1 2 0.0 0.0 0.00
2000/10/19 Inflow 3.3 2.9 |28.5 103 5.48 | 2.9210.044 | 93.1 336 17.9 9.6 0.14
Outflow 1.9 4.2 3.13 431 1.60| 1.1010.014 6.1 82 3.1 2.1 0.03
2000/10/20 Inflow 3.6 3.3 |27.6 104 | 5.57 | 2.95]0.045| 99.2 376 | 20.0] 10.6| 0.16
Outflow 1.5 3.9 |11.3 84| 4.03| 2.0010.032| 16.9 126 6.0 3.0 0.05
2000/10/23 Inflow 3.6 3.0 |28.1 109 5.86 | 3.110.042 | 101 391 21.1) 11.2| 0.15
Outflow 2.4 3.3 118.3 103 | 5.23 ] 2.88|0.039| 44.0 2471 12.5 6.9 0.09
2000/10/26 Inflow 3.0 3.3 125.5 108 | 5.47 | 2.9710.046| 76.6 325 16.4 8.9 0.14
Outflow 2.1 3.5 |18.8 108 | 5.27 ) 2.9010.041| 39.6 226 11.1 6.1 0.09
2000/10/30 Inflow 3.0 2.9 [23.2 115 5.58 | 3.1210.043| 69.6 344 | 16.7 9.3 0.13
Outflow 1.2 3.3 120.3 115 5.44 | 3.1110.043| 24.4 139 6.5 3.7 0.05
9000/11/02 Inflow 2.4 2.6 |21.6 113 5.10 | 2.96|0.044 | 51.9 270 | 12.2 7.1 0.11
Outflow 0.9 3.0 [17.8 1151 5.00 | 2.96|0.044 | 16.0 104 4.5 2.71 0.04
2000/11/06 Inflow 3.0 3.0 120.4 120 4.91] 3.02]0.043 | 61.3 359 | 14.7 9.1 0.13
Outflow 1.6 3.2 |17.0 120 | 4.82] 2.94|0.043| 27.6 195 7.8 4.8 0.07
2000/11/09 Inflow 3.3 2.6 [21.6 116 | 4.83 ] 2.930.045| 71.2 384 15.9 9.71 0.15
Outflow 1.8 2.7 116.9 118 | 4.64 | 2.8610.043 | 30.5 212 8.3 5.1 0.08
2000/11/13 Inflow 3.0 2.8 |23.7 120 | 5.06 | 3.03]0.048 | 71.2 361 15.2 9.1 0.14
Outflow 1.2 3.2 | 14.5 100 3.84 | 2.40|0.036| 17.4 120 4.6 2.9 0.04
2000/11/16 Inflow 2.7 2.5 123.0 126 | 5.07 | 3.03|0.044| 62.1 340 | 13.7 8.2 0.12
Outflow 1.5 2.4 119.9 123 4.81] 2.920.045| 29.8 185 7.2 4.4 0.07
2000/11/20 Inflow 2.7 2.4 119.3 120 | 4.96 ] 2.96|0.045| 52.2 325 13.4 8.0 0.12
Outflow 1.2 2.7 |17.9 126 | 4.79| 2.9410.044 | 21.5 151 5.7 3.5] 0.05
2000/11/24 Inflow 3.3 2.5 |21.5 100 | 5.07 | 2.760.043| 70.8 3311 16.7 9.1 0.14
Outflow 0.9 2.9 119.5 93| 4.57 | 2.52|0.037| 17.5 84 4.1 2.3 0.03
2000/11/27 Inflow 3.9 2.5 120.3 111 5.05| 2.86{0.044 | 79.0 4341 19.7 | 11.2{ 0.17
Outflow 2.4 2.7 |17.4 1051 4.68 | 2.68|0.041| 41.8 251 11.2 6.4 0.10
2000/12/01 Inflow 3.5 3.4 |18.3 1151 5.00| 2.92|0.048 | 63.7 400 | 17.4| 10.1| 0.17
Outflow 2.1 3.4 [20.1 130 | 5.31| 3.1010.046 | 42.2 273 11.2 6.5| 0.10
2000/12/04 Inflow 3.9 2.4 116.9 1200 5.10 ] 2.98|0.042| 65.9 467 | 19.9 11.6| 0.16
Outflow 1.2 2.5 |15.2 118 | 4.67| 2.7810.041| 18.2 142 5.6 3.3 0.05
Inflow 3.9 3.0 | 13.4 117 5.66 | 3.091]0.050| 52.3 458 | 22.11 12.0
2000/12/19 Outflow 3.0 | 11.2 101 | 4.43 | 2.4710.039 0.19
2001/04/12 Inflow 3.0 3.2 |13.1 791 5.23 ] 3.19]0.055| 39.3 236 | 15.7 9.6 0.16
Outflow 1.2 3.6 5.94 731 4.80| 3.01|0.052 7.1 87 5.8 3.6 0.06
2001/04/16 Inflow 2.1 3.4 |11.9 83| 5.48 | 3.3110.056| 24.9 175 11.5 6.9 0.12
Outflow 1.2 3.5 9.07 791 5.07| 3.13]0.053] 10.9 95 6.1 3.81 0.06
2001/04/19 Inflow 3.4 3.2 |11.3 88| 5.02| 3.3810.057| 38.7 300 17.2 11.5| 0.20
Outflow 3.0 3.4 9.06 89| 5.62 | 3.43]0.058| 27.2 2671 16.8| 10.3| 0.18
2001/04/23 Inflow 3.3 3.2 |11.5 93] 5.70 | 3.44]0.058 | 38.0 308 | 18.81 11.3| 0.19
Outflow 3.0 3.3 [10.5 94| 5.64| 3.4410.059| 31.6 2821 16.91 10.3| 0.18
2001/04/26 Inflow 3.6 3.1 | 11.3 96| 5.79| 3.45]0.059 | 40.6 346 | 20.8| 12.4| 0.21
Outflow 2.7 3.3 110.3 99| 5.88 | 3.54|0.060| 27.8 267 15.9 9.6 0.16
Inflow 12.0 98| 5.85| 3.4410.059
2001/05/01 Outflow 10.3 104 | 6.03| 3.620.061
2001/05/07 Inflow 3.0 3.2 |12.1 104 | 5.83 ] 3.4310.059| 36.2 312 | 17.5| 10.3| 0.18
Outflow 2.4 3.3 110.2 106 | 5.94| 3.51]0.061 24.5 254 | 14.2 8.4 0.15
2001/05/10 Inflow 2.6 2.9 113.9 107 ] 6.12 | 3.4910.061| 35.5 273 15.6 8.9 0.16
Outflow 2.6 3.0 ]10.1 101 5.69| 3.34]0.059| 25.7 258 | 14.5 8.5 0.15
2001/05/14 Inflow 2.4 3.2 |18.1 121 6.78 | 3.85]0.066 | 43.4 2911 16.3 9.21 0.16
Outflow 1.8 3.2 | 14.7 117 6.54 | 3.7410.065| 26.4 211 11.8 6.7 0.12
2001/05/17 Inflow 2.9 3.2 | 15.7 1211 6.25] 3.69|0.063 | 44.7 345 17.8| 10.5| 0.18
Outflow 2.3 3.2 110.7 124 6.61| 3.82]0.064| 24.0 279 | 14.9 8.6 0.14

P—



AT & B BRIEFRO¥L GREF 3 - SRt R - BPRTE - BFEEY)

111

Flow metal concentration (mg/L) Load (flow rate Xmetal concentration : g/min)
Sample . pH
L/min Fe | Mn | Cu | Zn | Cd | Fe | Mn | Cu | Zn | Cd
Inflow 13.4 1221 6.11] 3.64|0.061
2001/05/21 Outflow 9.59 125 6.18 | 3.690.063
2001/05/24 Inflow 2.6 3.1 ]13.1 1071 5.46 1 3.35]0.059 | 34.5 280 | 14.3 8.8 0.15
Outflow 2.3 3.1 110.1 111 6.30| 3.36]0.058| 23.6 258 | 14.6 7.8 0.13
2001/05/28 Inflow 2.6 3.1 [11.6 1231 5.79| 3.50]0.060 | 29.6 313 14.8 8.9 0.15
Outflow 2.0 3.1 ]10.1 126 | 6.03 | 3.670.060| 19.6 246 | 11.8 7.21 0.12
2001/05/31 Inflow 2.7 3.1 [13.8 1231 5.77| 3.49(0.059 | 37.2 332 15.6 9.4 0.16
Outflow 2.9 3.1 9.8 123 | 5.75| 3.60]0.058 | 27.9 352 | 16.4 | 10.3| 0.17
2001,/06/04 Inflow 2.7 3.0 |17.1 124 | 6.37| 3.60|0.062 | 46.2 334 17.2 9.7| 0.17
Outflow 2.4 3.0 ]11.9 129 6.47| 3.70|0.063 | 28.5 309 | 15.5 8.9] 0.15
2001/06/07 Inflow 2.7 3.0 |14.8 1171 6.10| 3.69]0.058 | 40.0 316 | 16.5| 10.0 0.16
Outflow 1.7 2.9 110.3 126 | 6.59 | 3.970.061| 17.0 207 | 10.9 6.6 0.10
2001/06/11 Inflow 1.8 3.0 113.3 118 | 5.93| 3.66|0.054 | 24.0 213 | 10.7 6.6 0.10
Outflow 1.8 3.0 [10.5 118 | 5.57 | 3.58 10.054 | 19.0 212 10.0 6.4 0.10
2001/06/14 Inflow 2.3 3.0 112.8 119 5.85| 3.72{0.055 | 28.7 268 | 13.2 8.4 0.12
Outflow 1.4 3.0 8.61 1241 5.99| 3.7810.058 | 11.6 168 8.1 5.1 0.08
2001/06/18 Inflow 2.6 3.0 [13.1 120 | 5.72| 3.63]0.054 | 33.5 306 | 14.6 9.3 0.14
Outflow 1.7 3.0 8.97 126 | 5.96 | 3.79|0.057 | 14.8 208 9.8 6.2 0.09
2001/06/21 Inflow 1.7 3.1 |12.5 121 | 5.69| 3.58 |0.056 | 20.6 199 9.4 5.9 0.09
Outflow 1.4 3.1 9.70 120 | 5.43 | 3.55]0.054| 13.1 162 7.3 4.8 0.07
2001/06/25 Inflow 2.0 3.1 [13.2 122 | 5.76 | 3.67|0.056 | 25.7 239 11.2 7.1 0.11
Outflow 1.7 3.1 9.14 123 | 5.69 | 3.67]0.056| 15.1 203 9.4 6.1 0.09
2001/06/28 Inflow 2.0 3.1 113.3 121 5.66| 3.68|0.055| 27.1 246 | 11.5 7.5 0.11
Outflow 1.2 3.2 7.97 121 | 5.49| 3.62]0.055 9.6 146 6.6 4.3 0.07
2001/07/02 Inflow 1.8 3.1 |14.4 123 5.76 | 3.61]0.056 | 25.9 2211 10.4 6.5 0.10
Outflow 1.4 3.1 6.55 121 5.37| 3.44]0.054 9.4 174 7.7 5.0 0.08
Inflow 15.4 124 | 5.88| 3.65|0.057
2001/07/05 Outflow 8.66 122 | 5.38 | 3.53|0.054
2001/07/10 Inflow 1.5 3.1 |13.8 125 5.74 | 3.59|0.058 | 20.7 187 8.6 5.4 0.09
Outflow 1.1 3.1 7.20 131 5.84| 3.70 | 0.059 7.6 138 6.1 3.9 0.06
2001/07/12 Inflow 1.8 3.1 |13.7 126 | 5.76 | 3.62|0.055| 24.7 227 | 10.4 6.5 0.10
Outflow 1.4 3.1 8.59 122 | 5.42) 3.54]0.055| 11.6 165 7.3 4.8 0.07
Inflow 3.1 | 14.4 127 | 5.72| 3.65 ] 0.056
2001/07/16 Outflow 3.6 3.9 1.87 71| 2.51| 1.97]0.027 6.7 257 9.0 7.1 0.10
2001/07/19 Inflow 3.6 30.0 120 | 7.06| 3.79|0.060 | 108 431 25.4| 13.7] 0.22
Outflow 3.0 11.5 120 | 5.87 ) 3.51]0.054| 34.6 359 | 17.6 | 10.5| 0.16
2001/07/23 Inflow 3.6 18.8 119 6.64| 3.67|0.056| 67.9 4291 23.9| 13.2| 0.20
Outflow 3.0 12.7 117 ) 6.31| 3.54|0.054| 38.1 352 18.9] 10.6| 0.16
2001/07/26 Inflow 3.5 17.4 122 | 6.45| 3.6810.055| 60.0 4221 22.2| 12.7| 0.19
Outflow 2.7 9.89 125 6.30 | 3.610.056| 26.7 336 | 17.0 9.7 0.15
2001/07/30 Inflow 3.6 3.1 |16.4 122 | 6.49| 3.59|0.055| 59.0 440 | 23.4) 12.9] 0.20
Outflow 2.9 3.1 ]10.5 125 | 6.43 | 3.54|0.056 | 29.8 355 18.3] 10.1| 0.16
2001/08/02 Inflow 3.6 3.1 119.7 118 | 6.76| 3.480.054| 71.0 426 | 24.3 | 12.5| 0.20
Outflow 3.0 3.1 9.99 120 | 6.23 | 3.390.051| 30.0 359 | 18.7| 10.2| 0.15
2001/08/06 Inflow 3.6 3.1 |17.4 116 | 6.53 ] 3.39|0.053 | 62.6 416 | 23.5| 12.2| 0.19
Outflow 2.7 3.1 8.54 120 | 6.54 | 3.430.053| 23.0 324 | 17.7 9.3 0.14
2001/08/09 Inflow 3.6 3.1 |17.0 115| 6.46| 3.36|0.052 | 61.2 4151 23.3| 12.1] 0.19
Outflow 4.1 3.1 9.15 111 5.81| 3.19,0.051| 37.1 451 23.5| 12.9] 0.21
2001/08/13 Inflow 3.6 3.1 ]13.3 112 5.91| 3.24|0.049 | 48.0 402 | 21.3] 11.7| 0.17
Outflow 2.7 3.1 5.77 1181 6.01| 3.3810.050| 15.6 318 | 16.2 9.1 0.14
2001/08/16 Inflow 3.0 3.2 |112.6 111 5.82| 3.24|0.048 | 37.9 332 17.5 9.71 0.14
Outflow 2.6 3.1 5.29 118 | 5.96| 3.3610.048| 13.5 301 | 15.2 8.6 0.12
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Fig.4 Variation of pH in constructed wetland.
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Fig.5 Relationship between inflow and outflow for concentration of heavy metals.
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